**BACKGROUND:** Cross-face nerve grafting (CFNG) using an autologous nerve graft to connect the contralateral functioning facial nerve to the facial nerve on the paralyzed side is an established reconstruction procedure for facial palsy. However, it takes 6 months or longer to reinnervate the paralyzed side of the face after this procedure, and atrophy of the muscles of expression occurs if the denervation time is prolonged as a result of slow axonal outgrowth. Therefore, the outcome of CFNG remains uncertain. Adipose-derived stem cells (ASCs) are reported to have pluripotency and a paracrine effect that promotes axonal regeneration in peripheral nerves. We devised a novel CFNG procedure using an autologous nerve graft wrapped in an ASC sheet that was formed on a temperature-responsive dish and examined its therapeutic effect in a rat model of facial palsy.

**METHODS:** The rat model of facial paralysis was prepared by ligating and transecting the main trunk of the left facial nerve under inhalation anesthesia in 8-week-old Lewis rats. The ASC suspensions and sheets were prepared from rat subcutaneous adipose tissue using conventional culture dishes and temperature-responsive dishes, respectively. The sciatic nerve was collected and used as a CFNG connecting the marginal mandibular branch of the left facial nerve and the marginal mandibular branch of the right facial nerve. A CFNG was transplanted in 8 rats (designated the control group), a CFNG coated with an ASC suspension (1.5 × 10^6^ cells/1,000 ml) in 8 rats (a suspension group), and a CFNG wrapped in an ASC sheet (1.5 × 10^6^ cells/3.5-cm diameter dish) in 8 rats (a sheet group). Nerve regeneration was then compared histologically and physiologically between the groups.

**RESULTS:** The time to reinnervation, assessed by observing the rate of contraction of the vibrissae muscles using a facial palsy scoring system, was significantly shorter in the sheet group than in the other 2 groups. Evoked compound electromyography showed significantly higher amplitude in the sheet group (4.2 ± 1.3 mV) than in the suspension group (1.7 ± 1.2 mV) and the control group (1.6 ± 0.8 mV; *P* \< 0.01). Toluidine blue staining showed that the number of myelinated fibers was significantly higher in the sheet group (2,455 ± 603) than in the suspension group (1,379 ± 588) or control group (590 ± 586; *P* \< 0.01).

**CONCLUSIONS:** CFNG in combination with ASC sheets prepared using temperature-responsive dishes promoted axonal outgrowth in autologous nerve grafts and reduced the time to reinnervation. ASC sheets may improve the therapeutic effect of CFNG in patients with facial palsy.
